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TABLE 11: Percent coefficients of variation (100%(S/X)) for nine clastic stream
sediment samples for each analytical method and size fraction

Analytical
Method Ag As

AN-3,10 & 11(—80) 122 57
AN-3, 10 & 11(—35+80) 174
AN-8

AN-15

AN-17

An-18(—80)

AN-18(—230)

AN-13A

Co

11
7
101

67
71
104
126

109

Cr Cu

51 70
64 110
76
41
46

73

82

13

Ni
22
35
34
39
41
73

42

27

Pb S Ti Zn

122 33 48 25
50 86 23

31

27

56

46

- 53 115

42

Fe

26
34
66
53
51
61
78

53

Mg

21

Mn

50

41

- 140

111

126

126
s

130
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Analytical
Method

AN-10(—80)
AN-8

AN-15
AN-17
AN-18(—80)
AN-18(—230)
AN-19A

AN-20

TABLE 12: Anomaly contrast comparison for nine clastic stream sediment

samples for each analytical method and size fraction

M/UPS

3.4
3.9
2.2
1.7
4.0
1.6

1.3

Cu

‘DS/UPS

1‘.2

-1.2
1.8

2.1

2.0

.5

1.2

M/UPS

1.3
2.0
2.1
1.2
2.2
1.5

1.0

Ni

DS/UPS

1.6
1.3
2.2

3.3

1.6

M/UPS

1.4
.9

3

1.3

1.0

Zn

Mis - THM
DS/UPS M/UPS 'DS/UPS

1.0
1.0
.9
1.0
1.2
5

1.0

UPS = mean of element concentrations for samples 3152, 3154, 3156 and 3163, whlch are upstream from
copper-nickel mineralization. .
M = mean of element concentrations for samples 3158, 3160 and 3161, which are over copper-nickel

mmerallzatlon

DS = mean of element concentrations for samples 3165 and 3167, which are downstream from copper-nickel

mineralization.

M/UPS = upstream contrast

DS/UPS = downstream dispersion
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TABLE 13: Organic stream bank sediment (—80 mesh fraction)
analyzed by AN-1, 3 and 14

Sample Ag As | Co Cu Mo Ni Pb Zn Fe Mn LOI

Number  (ppm) (ppm) (ppm) (ppm) (ppm) (ppm) (ppm) (ppm) (%) (ppm) (%)
3166 0.3 0.8 66 187 < 20 130 37 80 1.83 605 71.16
3168 0.3 1.4 66 179 < 20 138 44 89 1.79 652 62.70
3169 0 2.4 40 308 < 20 108 0 74 120 302 38.26
3170 0.3 0.7 60 203 < 20 122 40 79 1.55 373 - 63.62
3162 0 0.4 61 213 <20 131 27 75 2.09 470 73.38
3159 0.3 0.7 73 328 < 20 166 117 90 2.12 494 79.78
3157 0 0.7 86 249 < 20 188 47 108 2.23 460 %5.92‘
3155 0 0.6 63 77 <20 107 38 78 194 479 67.80
3153 0.3 0.5 49 87 <20 . 111 44 60 173 465 70.84
3151 0.3 0.6 61 167 < 20 131 27 86 - 1.58 206 78.20

3164 0.3 0.5 40 . 59 < 20 78 37 | 58 125 - 290 54.70



TABLE 14: Organic stream bank sediment (—230 mesh fraction)
analyzed by AN-1 and 14

Sample Ag Co Cu Ni Pb Zn Fe Mn LOI
Number  (ppm) (ppm) (ppm) (ppm) (ppm) (ppm) (%) (ppm) (%)
3166 0 92 192 144 26 96 2.00 438 36.60
3168 0o 120 260 178 76 110 2.44 690 43.24
3169 0 100 336 136 52 76 1.76 306 58.25
3170 0 e0 248 130 40 106 1.88 346 44.11
3162 0 104 286 166 52 108 2.80 474 30.34
3159 0 160 398 200 48 102 2.40 452 28.26
3157 0 100 402 214 48 120 2.80 488 28.06
3155 0 86 116 . 136 60 102 2.20 434 41.55
3153 0 80 118 146 44 82 2.00 465 . 40.28

3151  Not analyzed for —230 mesh fraction

3164 0 86 82 88 62 76 1.60 452 49.46
Table 15: Organic stream bank sediment (—80 mesh fraction)
analyzed by AN-15

Sample Co Cu Ni Zn Fe | Mﬁ

Number - (ppm) (ppm) (ppm) (ppm) (%) (ppm)
3166 18 107 38 30 71 311
3168 23 128 43 41 .89 412
3169 15 . 229 49 41 .79 211
3170 17 125 42 43 .60 172
3162 16 | 134 39 30 .82 240
3189 17 | 139 47 33 .59 1560
3157 14 174 40 29 a7 195
3155 15 49 24 26 74 214
3153 13 ’ 47 27 15 .70 262
3151 10 95 31 11 .45 ‘91
3164 7 39 21 21 .59 138
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TABLE 16: Organic stream bank sediment (—80 mesh fraction)
analyzed by AN-17

Sample Co Cu Ni Zn - Fe Mn
Number (ppm) (ppm) (ppm) (ppm) (%) (ppm)
3166 8 66 8 17 .35 257
3168 10 82 16 - 24 .49 344
3169 9 124 22 21 46 169
3170 5 75 30 13 .30 123
3162 7 95 . 16 13 A1 191
3159 7 82 23 13 .27 116
3157 -9 119 12 14 .43 169
3155 8 32 12 16 46 182
3153 7 34 16 13 40 232
3151 5 84 8 | 5 .27 76
3164 5 21 20 11 .32 104

TABLE 17: Organic stream bank sediment (—80 mesh fraction)
analyzed by AN-18

- Sample - Co Cu Ni Zn Fe . Mn
Number  (ppm) (pPm) (ppm) (ppm) (%) (ppm)

3166 14 96 24 30 56 262
1 368 18 117 28 40 62 362
} 3169 13 212 48 42 69 184
E 3170 9 127 31 33 .46 140
l 3162 °o 108 22 23 49 193
| 3159 7 200 25 26 34 114
é 3157 9 153 22 27 51 158
; 3155 8 40 9 26 54 171
1 3153 7 42 9 22 49 225
, 3151 6 70 16 12 25 66
* 3164 7 34 13 25 47 111
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TABLE 18: Organic stream bank sediment (—230 mesh fractlon)
analyzed by AN-18

Sample Ag Co Cu Ni Pb - Zn Fe . -~ Mn

Number (ppm) (ppm) (ppm) (ppm) (ppm) - (ppm) ‘(99} . (ppm)
3166 0 8 108 44 0 | 46 j 1ﬂéa . 336
3168 0 16 132 48 4 48 >.48‘ - 454 '
3169 0 12 242 72 0 54 48 - 196
3170 0 10 132 54 2 3, .24 470
3162 0 8 120 32 0 24 24 254
3159 0 10 190 38 0 32 o ,;18 | _‘178
3157 0 6 190 36 2 38 42 208
3155 0 10 46 36 2 32 .56 246
3153 0 8 48 30 0 22 .36 304
3151 0 0 90 26 0 14 12 76
3164 0 6 a2 24 0 2 30 158

TABLE 19: Organic stream bank sediments (—80 mesh fraction)
analyzed by AN-19A

Sample Co Cu Ni Zn Fe Mn
Number (ppm) (ppm) (ppm) (ppm). (%) (ppm)
3166 5 17 18 17 38 250
3168 8 18 24 25 46 354
3169 6 18 28 22 46 177
3170 2 17 17 17 .28 130 |
3162 5 18 20 15 .38 200 !
3159 4 19 18 16 23 120 !
3157 3 19 21 18 a7 168 |
8185 7 16 11 17 27 188 %
3153 4 16 12 13 34 230 %
|
3151 3 18 16 7 27 74 }
3164 2 16 10 14 .32 109 5
|
(
1
l




TABLE 20: Organic stream bank sediments (- 80 mesh fraction)
analyzed by AN-19B

Sample Co Cu Ni Zn Fe Mn
Number ' (ppm) (ppm) (ppm) (ppm) (%) (ppm)
3166 12 7 19 22 46 277
3168 18 7 23 8% . 58 405
3169 12 11 32 31 57 209
13170 9 7 19 . 28 a5 152
3162 10 11 19 20 49 218
3159 4 11 21 21 31 127
3157 10 17 26 22 52 182
; 3155 7 3 9 23 53 208
{ 3153 5 3 10 19 46 254
% 3151 7 10 20 11 .32 86
| 3164 9 2 9 19 43 130

-23.
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TABLE 21: Mean elément concentrations for eleven organic stream bank sediment
samples for each analytical method and size fraction

Analytical Ag " As Co Cu Ni Pb Zn Fe Mn LOI

Method (PPm)  (ppm)  (ppm)  (pPM)  (ppm)  (ppm)  (ppm) (%) (ppm) (%)

AN-1, 3 & 14(—80) 0.2 9 60 182 128 44 81 176 444 66.94

. AN-1 & 14(—230) 0 96 244 154 51 08 2.19 455 40.02
= AN-15 15 115 36 | 20 70 218
| AN-17 - 7 74 17 15 - .38 178
AN-18(—80) - . 10 109 22 28 49 181
AN-18(—230) 0o 9 121 40 1 34 33 - 235
AN-19A | | 4 17 18 16 34 182

AN-19B 9 8 19 : 22 . .46 204
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TABLE 22: Percent cdef'fiéi.ents‘of variation (1 00%(8/')'(')) for eleven organic stream bank
sediment samples for each analytical method and size fraction

Analytical
Method

"AN-1, 3 & 14(—80)

AN-1 & 14(—230)
AN-15

AN-17
AN-18(—80)
AN-18(—230)
AN-19A

AN-19B

Ag As Co

76 64 23
12
28
25
37
45
49

43

Cu

49

47

50

46

56

55

7

56

23

24

26

40

51

35

31

a8

Pb

57

22

138

Zn

16

15

36

34

30

36

29

26

Fe

19
19
18
21
25
41
23

21

27

22

41

43

45

43

43

43

Lol

18

24
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TABLE 23: Anomaly contrast comparison for eleven organic stream bank -
sediment samples for each analytical method and size fraction

Analytical As Co : Cu Ni Pb

UPS = mean of element concentrations for samples 3155, 3151, 31 53 and 3164, which are upstream from
copper-nickel mineralization.

M = mean of element concentrations for samples 3157, 3159, 3162, 3169 and 31 70, which are over copper-
nickel mineralization.

DS = mean of element concentrations for samples 3166 and 3168, which are downstream from copper-mckel
mineralization.

'M/UPS = upstream contrast DS/UPS = downstream dispersion

Method M/UPS DS/UPS M/UPS DS/UPS M/UPS DS/UPS M/UPS DS/UPS M/UPS DS/UPS .M/UPS?nDS/UPS
AN-1 & 3(—80) 17 18 1.2 1.3 2.7 1.6 1.3 1.3 1.4 11 1.2 1.2
AN-1(—230) T 1.2 1.3 3.2 2.2 1.4 1.3 9 9 1.2 12
AN-15 | 15 1.9 2.8 20 17 1.6 1.9 1.9
AN.‘iy ' 1.2 1.5 2.3 1.7 1.5 -9 1.4 1.9
AN-18(—80) , 1.4 2.3 3.4 2.3 25 2.2 1.4 17
AN-18(—230) 1.5 2.0 3.2 22 16 16 1.6 4.0 15 2.0
AN-19A | 10 18 1.1 1.1 1.8 18 1.4 1.6
AN-19B ' 1.3 2.1 2.2 1.4 1.9 1.8 1.3

1.5



Sample
Number

3972
3995
3971
3990
3970
3991
3992
3003
3994

3996

Sample
Number

3972

3995

3971

3990

3970

3991
13992
3993
3994

3996

TABLE 24: Fe-Mn oxide (—80 mesh fraction)

Co
(ppm)

90
5539
2560

81

40

1491

1886
1929
1826

1730

Cu
(ppm)

60

304

250

73

90

56

53

68
40

59

analyzed by AN-1

Ni ~
(ppm)

50
1700

640
‘ 122
40
t 426

760

664

485

482

'Zn
(ppm)

130

3100

730 -

77

110

1600

2400

1900

1600

1100

Fe
(%)

2.64
1139
9.32
2.63

1.59

18.88

9.93
11.53
13.20

9.44

TABLE 25: Fe-Mn oxide (—80 mesh fraction)

Co

- (ppm)

70
2302
3200

30

20
1550

2000

. 2200

2180

1954

Cu

(ppm)

40
294
215
50
65
38
48
68
40

52

analyzed by AN-18

Ni

(ppm)

65
1666
615
22
35
338
706
660
444

436

Zn

(ppm)

60
3000
700
42

70

1400

2200

1800

1400

1200

Fe
(%)

.45
5.32

6.66

.16

44

. 5.08

5.16 -

5.92
5.88

5.84

Mn
(%)

51
18.67
19.00

.04

40
15.61
24.98
24.83
20.65

21.20

Mn
(%)

.45
22.26
15.19
near 0
.36

15.22

24.88

25.80
21.40

19.10



TABLE 26: Fe-Mn oxide (—80 mesh fraction)
- analyzed by AN-19B

Sample Co Cu Ni Zn Fe Mn
Number (ppm) (ppm) (ppm) (ppm) (%) (%)
3972 80 .25 © 60 %0 ,'.45 50
3995 1861 e 1477 2800 526 2018
ao71  8s00 200 595 . 750 800 1682
3990 . 23 28 10 40 15 nearo
3970 s 20 20 75 a8 e
Caset 123 19 299 1200 473 1382
see2 1777 3 e 2100 5.45 2273
" 3003 1817 46 560 1500  5.76 2237
3994 1630 21 379 1300 5.31 18.49
a006 1588 35 381 900 5.53 16.81

TABLE 27: Mean elemeﬁt concentrations for seven Fe-Mn oxide
samples for each analytical method

Analytical Co Cu Ni . Zn Fe Mn
Method (ppm) (ppm) (ppm) (ppm) (%) (%)
© AN-1 1966 119 737 1776 12.81 20.71
AN-18 2198 - 108 695 - 1671 5.69 20.55

AN-19B - 1878 1 84 - 618 1507 5,72 +18.75

- Does not include samples 3970, 3972 énd 3990 because of low iron and manéanese

TABLE 28: Percent coefficients of variation (100%(8/7)) for seven
Fe-Mn oxide samples for each analytical method )

g Analytical v : ‘
Method Co . Cu . Ni ~Zn . Fe ~ Mn
AN-1 : 24 -~ . 92 60 45 .30 16
AN-18 23 96 65 .- 45 10 21
AN-19B 33 108 65 48 18 17

Does not include samples 3970, 3972 and 3990 because of low iron and manganese
-28 -
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Analytical
Method

AN-1
AN-18

AN-19B

TABLE 29: Anomaly contrast comparlson for seven Fe-Mn oxide
samples for each analytical method

Co Cu NI Zn
M/UPS DS/UPS M/UPS DS/UPS M/UPS DS/UPS . _M/UPS . DS/UPS.
1.2 11 28 55 9 2.8 7 1.8
1.1 11 2.4 5.7 9 30 . 6 1.8
13 1.4 3.2 6.8 9 3.0 ' 7 1.9

UPS = mean of element concentrations for samples 3992, 3993, 3994 and 3996 which are upstream from
copper-nickel mlnerallzatlon

M = mean of element concentrations for samples 3971 and 3991 which are over copper-mckel mineralization.
Samples 3970 and 3990 not included because of low iron and manganese.

DS = element concentration for sample 3995, which is downstream from copper-nickel mineralization. Sample

3972 not included because of low iron and manganese."
M/UPS = upstream contrast
DS/UPS = downstream dispersion



TABLE 30: Coefficients of determination (r?) for —80 mesh
clastic stream sediments analyzed by AN-18

Co Cu Ni Zn Mn
Fe 71 .01, A1 .68 .92
Mn 87 *02 .06 80
Ni o 45

* Negative relation
. r2 determined by log y = a + b log x

TABLE 31: Coefficients of determination (r?) for —80 mesh
organic stream bank samples analyzed by AN-18

Co Cu Ni Zn Fe MN
LOI *14 “07 *.39 C+45 %45 *.02
Mn 62 .00 04 42 64
Fe 47 . 02 15 65
Ni 73

* Negative relation -
r2 determined by log.y = a + b log x

TABLE 32: Coefficients of determination (r?) for —80 mesh
Fe-Mn oxide samples analyzed by AN-19B

Co Cu Ni Zn Mn
Fe .4 28 .00 *17 .00

Mn - © .00 01 A9 .35

* Negative relation
r2 determined by logy = a + b log x

Does not include samples 3970, 3972 and 3990 because of low iron and
manganese.

- 30 -
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APPENDIX: DESCRIPTION - OF ANALYTICAL
METHODS

AN-1: Concentrated HCI, HNO  and HF |

1.0000 gm sample dlgested in 25 mls of concen-
trated hydrochloric acid for 20 minutes. Next, 10 mis
of concentrated nitric acid was added and allowed to
digest for 30 minutes. Finally, 5 mls of concentrated
hydrofluoric acid was added and allowed to digest
for 15 minutes. All digestions were done at 90°C. Af-
ter digestion, the sampie-acid solution was diluted to
100 mis with deionized water and filtered with #40
Whatman filter paper. -

AN-3: Arsenic by Arsine Generator

1.0000 gm sample was digested in 40 mis of con-
centrated HCI for one hour at 90°C. After 50 minutes,
1 gm of Kl is added to the solution so that the arsenic
(1) is oxidized to arsenic (V). After digestion, the
solution was diluted with deionized water to 100 mls
and filtered with #40 Whatman filter paper. The
filtered solution is then analyzed using the arsine
generator.

AN-8: Ascorbic Acid & Hydrogen Peroxide

Ascorbic acid-hydrogen peroxide solution was
prepared by adding 5 gm of ascorbic acid to 500 mis
of deionized water, followed by addition of 200 mis of
30% hydrogen peroxide.

1.0000 gm sample was digested in 20 mis of the
above solution for 18 hours with occasional stirring.
After digestion, the solution was diluted with
deionized water to 100 mls and filtered with #40
Whatman filter papet.

AN-10: Concentrated HCI, HNO, & HF in Acid Dlges-
tion Bomb

1.0000 gm of sample was placed in a teflon cruci-
ble and wetted with 0.5 ml of aqua regia.Next, 3.0 ml
of HF was added to the sample. The crucible was in-




serted in a stainless steel bomb and ‘placed in an
oven for 30 to 40 minutes at 100°C. After the bomb
has cooled to ambient temperature, 3.0 gm of boric
acid is added to dissolve any precipitates which have
formed. Finally, sample solution is diluted with
deionized water to 100 mis. Filtering is not required.
AN-11: Sulfur

1.0000 gm sample was placed in crucible with a
tin-copper accelerator strip. The crucible is placed
in a tube furnace at 3000°F. As sulfur dioxide
_evolves from the sample, the sulfur concentration of
the sample is measured with a Leco titrator.
AN-14: LOI

1.0000 gm sample was ashed in a porcelain cruci-
ble at 800°C for 40 minutes in a muffle furnace.
AN-15: 4M HNO, & 1M HCI

. 1.0000 gm sample was digested in 10 mis of 4M
HNO; and 10 mis of 1M HCI at 90°C for two hours.
After digestion, sample-acid solution was diluted to
100 mis with deionized water and filtered with #40
Whatman filter paper.

AN-17: 0.1M EDTA

Dissolve 37.22 gms of EDTA disodium salt in 500
mis of deionized water, adjust pH to 4.8 with -am-
monium hydroxide, and then dilute with deionized
water to 1000 mis (0.1M EDTA solution).

1.0000 gm sample was digested for 18 hours in 15
mls of EDTA solution with occasional stirring. After
digestion, the solution was diluted with deionized
water to 100 mis and filtered with #40 Whatman filter
paper. :
AN-18: Ammonium Citrate & Hydrogen Peroxide

1.0000 gm sample was digested in a solution con-

“taining 40 mis of 10% ammonium citrate and 20 mils

" of 30% hydrogen peroxide for 18 hours with oc-

casional stirring. After extraction, solution was
filtered with #40 Whatman filter paper-and 5 mls of

~

concentrated HCl was added and boiled for one half
hour until hydrogen peroxide was gone, resulting in

a slight color change. The remaining solution was
- diluted with deionized water to 100 mis.

AN-19A: Ammonium Citrate & Hydroxylamine

Hydrochloride

Test solution was prepared by dissolving 50 gm of
ammonium citrate and 20 gm of hydroxylamine
hydrochloride in 300 mis of deionized water. The pH
was adjusted to 4.3 with ammonium hydroxide and
the solution was diluted with deionized water to 1000
mis. )

1.0000 gm sample was digested in 50 mis of the
above solution for 18 hours with occasional stirring.
After digestion, the sample solution was diluted with
deionized water to 100 mis and filtered with
#40Whatman filter paper.

AN-19B: Ammonium Citrate & Hydroxylamine
Hydrochloride ' '

Test solution was prepared by dissolving 50 gm of
ammonium citrate and 20 gm of hydroxylamine
hydrochloride in 300 mis of deionized water. The pH
was adjusted to 2.0 with concentrated hydrochioric
acid and the solution diluted with deionized water to
1000 mls. The pH in 1000 ml solution is 2.4.

* 1.0000 gm sample was digested in 50 mis of the
above solution for 18 hours with occasional stirring.
After digestion, sample solution was diluted with
deionized water to 100 mis and filtered with #40
Whatman filter paper. '

AN-20 Dithiazone

100 mg sample was added to 5 mis of total heavy‘ ‘

metal (THM) buffer solution and titrated with
dithiazone solution. Values recorded as mls of
dithiazone to reach end point. THM buffer and

dithiazone capsules supplied by GISCO.
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